The main object of this study was to determine the effect of plant density and some vitamins and active yeast on essential oil production and some chemical constituents of sweet basil. The experiment was conducted during two successive seasons of 2014 and 2015 at the ornamental laboratory and nursery, Fac. Agric., Minia Univ. Results showed that by increasing plant densities. The oil production decreased/plant and increased/fed. Also, the lower density increased pigments and NPK % elements.
INTRODUCTION
Among various medicinal and culinary herbs, sweet basil is interested. Sweet basil (Ocimum basilicum, L.) from Lamiaceae family is one of the most common herbs. Essential oil of basil is known to posses antimicrobial, insecticidal activities and recently it has found to have vivo anti malaria activity (Bowes and Zheljazkov, 2004) . Khafi (2003) and Dadvand et al. (2009) found that density had significant effect on dry matter and essential oil yield of basil. Moreover, Arabasi and Bayran (2004) reported that the highest essential oil ratio obtained under non-nitrogen fertilizer condition with 20×20 cm plant spacing.
MATERIALS AND METHODS
The experiment was carried out during the two seasons of 2014 and 2015 at the floriculture nursery and in the laboratory of floriculture, Fac. Agric., Minia Univ. to investigate the effect of plant density and active yeast, as well as, some vitamins and their interaction on essential oil and chemical composition of Ocimim basilicum, L. plants.
Layout of the experiment:
The experiment was arranged in a complete randomized block design in a split plot design with three replicates. The main plots (A) include four plant densities, which six treatments of active yeast and vitamins, as well as, control occupied the sub plots (B). Therefore, the interaction treatments (A×B) were 24 treatments. The experimental unit (plot) was 7.25 × 2.0 m and containing 5 rows. The seedlings (at the stages of 4.5 leaves and 11-12 cm height) were cultivated in hills, therefore each plot contained 145, 105, 80 and 65 plants/14.5 m 2 and distance between rows 40 cm. The physical and chemical analysis of the used soil in both seasons are determined according to Jackson (1973) and shown in Table (a).
Treatments: Main plots (A)
The main plots (A) included the following four plant densities: 
Sub plots (B)
The sub plots (B) were devoted to six treatments as follows:
1. Control (spray with tap water).
2. Thiamine, vit. B 1 at 50 ppm.
3. Ascorbic acid, vit. C at 50 ppm.
4. Alpha tocopherol, vit. E at 10 ppm.
5. Vit. B 1 + vit. C + vit. E at 50, 50 and 10 ppm, respectively.
6. Active dry yeast (ADY) at 5 g/l.
Each of suspension of yeast and vitamins were applied by hand sprayer, 3 times. The first one was after 6 weeks from transplanting date (April 14 th ), the second one was added after two weeks from the first cut (May 28 th ) and the third one was added after two week from the second cut (middle of July). The plants were sprayed till run off. All agricultural practices were performed as usual, in the region for the production of sweet basil plants.
Harvesting times:
During each experimental season, the plants were harvested three times at approximately 50 % flowering. In each harvest, the plants were cut leaving about 10 cm above the soil surface. The first cut was done on 14 th of May, the second cut was done on 1 st of July. Meanwhile, the third cut was done on 28 th of August in the two growing seasons. 
Data recorded:
The following data were recorded:
Oil production
Essential oil % determination in random samples obtained from the air-dried herb of each treatment was carried out in each cut during the two experimental seasons according to the method described by British Pharmacopoeia (1963) by distilling 60 g of herb for 3 hours, in order to extract the essential oil and calculated essential oil yield/plant/cut and essential oil yield/plant and /fed.
Chemical constituents
The chlorophylls a, b and carotenoids were extracted by N-N dimethyl-formamnide according to Moran (1982) , using the spectrophotometer at wave length of 656, 665 and 452.5 µm, respectively. Nitrogen % was determined by using the modified micro-kjeldahl method as described by Wilde et al. (1985) .
Phosphorus % was determined by the spectrophotometer at wave length of 650 μm according to the method of Chapman and Pratt (1975) .
Potassium % was estimated using Flame-Photometry method according to Cottenie et al. (1982) .
Statistical analysis:
The obtained data were tabulated and statistically analyzed according to MSTAT-C (1986) and the L.S.D. test at 5 % was followed to compare between the means.
RESULTS AND DISCUSSION
A-Essential oil production:
1-Essential oil %:
Data presented in Tables (1 and 2) indicated that the influence of density on essential oil % become significant (at level of 5 %) increasing density decrease essential oil % significantly during the three cuts in both seasons. Therefore, the lowest density (65 plants/14.5 m 2 ) results the highest percentage. It was observed that by increasing density, the essential oil % decreased, which is in agreement with ElGendy et al. (2001) and Atghaei et al. (2015) on Ociminm basilicum. The interaction between main and sub plots (A×B) was significant for essential oil % during the three cuts in both seasons (Tables, 1 and 
2-Essential oil yield/plant/cut:
Plant density had significant effect on essential oil yield/plant/cut in both seasons as clearly shown in Tables (3 and 4) . Essential oil yield/plant/cut were increased by decreasing plant density. So, the treatment of 65 plants/14.5 m 2 gave the highest essential oil yield/plant/cut in both seasons. Similar results were obtained by Khafi (2003) and Dadvand et al. (2009) It could be said that by increasing the distance between plants the growth of a single plant increases because of decreasing the competition for absorbing light, water and nutrition. But increasing growth due to that, could not compensate for increase in growth tissue resulting from the number of plants in unit, as a result of higher density the yield of dry matter increases, that reflected in essential oil yield/fed Similar results were obtained by Ram et al. (2002) and Arabasi and Bayran (2004) on Ocimum spp. and Katar and Gurbuz (2008) on Melissa officinalis. Tables (5 and  6 ) showed that the best treatments which gave the highest essential oil yield/plant and /fed was active yeast followed by vit. B 1 + vit. C + vit. E which significant differences between such two superior treatments. Active yeast had positive effect on essential oil yield because its contain many components which enhance and stimulate essential oil production. Similar results were obtained by Salman (2006) , Abdou et al. (2014) , Nassar et al. (2015) and Omar et al. (2016) on Ocimum sp.
Concerning the effect of vitamins and active yeast treatments, data in
The interaction between main and sub plots was significant for essential oil yield/plant and /fed in both seasons. 
B-Chemical constituents:

1-Photosynthetic pigments:
Data presented in Tables (7 to 12) showed that the effect of plant densities on photosynthetic pigments (chl. a, b and carotenoids) was significant during the three cuts in both seasons. The significantly highest contents of chl. a, b and carotenoids were obtained with the lowest density treatment (65 plants/14.5 m 2 ). Similar results were obtained by Badran and Hafez (2002) on Nigella sativa and Badran et al. (2003 and 2007) on Pimpinella anisum and fennel plants, respectively.
Regarding the effect of some vitamins and active yeast treatments, data in Tables (7 to 12) showed that all five used treatments Tables (9 and 10) .
2-N, P and K %:
Data presented in Tables (13, 14 The interaction between main and sub plots (A×B) treatments was significant for N, P and K % in both seasons (Tables, 13, 14 and 15) . The best interaction treatments for N, P and K % were obtained with 65 plants/14.5 m 2 in combination with active yeast or vit. B 1 + vit. C + vit. E. 
